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Partial English Translation of Specification of JP 2001-064491 A 
Column 1, lln 8 1 to 13 
[Scope of Claims for Patent]: 
[Claim 1] 

5 A polyester resin composition for coloring prepared by dispersing 
a pigment /dyes tuff in a thermoplastic polyester resin composition, 
characterized in that a low molecular weight polyester resin of a 
number average molecular weight of 1800 to 16000 is used in a ratio 
of 25 to 150 % by weight to the pigment /dye stuff (100% by weight) . 
10 [Detailed Description of the Invention] 
[0001] 

[Technical Field] 

The present invention relates to a resin composition for coloring. 
More particularly # the present invention relates to a polyester resin 
15 composition for coloring prepared by dispersing a pigment/dyestuf f 
in a thermoplastic polyester resin composition. 

Column 1, line 46 to column 4, line 37 

[0005] 

20 [Problem to be solved by the Invention] 

Accordingly, problems to be solved by the present invention are 
to provide a master powder type or master batch type resin composition 
for coloring excellent in all of dispersibility, compatibility and 
processability in any used concentration, further excellent in 

25 compatibility with polyester-based resins. 
[0006] 

The present inventors have studied intensively to solve the 
above -described problems . As the result, they found that when polyester 
resin composition for coloring obtained by using a specified amount 
30 of a thermoplastic polyester resin of a low molecular weight is used 
as a vehicle for dispersing a pigment /dyes tuff is used as a master 
powder type or master batch type, all of the above -described problems 
are solved* Thus, the present Invention was completed. 
[0007] 

35 Namely, a polyester resin composition of the present invention is 
characterized in that in a thermoplastic polyester resin composition 
obtained by dispersing a dyestuff /pigment , 25 to 150% by weight of 
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a lowmolecular weight polyest r res In having a numb r average molecular 
weight of 1800 to 16000 based on the dyestuff /pigment , is used, as 
a vehicle for dispersing the dyestuff /pigment . 
[0008] 

5 [Mode for carrying out the invention] 

The present invention is described in detail. 

The polyester resin composition for coloring of the present invention 
is characterized in that in a thermoplastic polyester resin composition 
obtained by dispersing a dyestuff /pigment, 25 to 150% by weight of 
10 a lowmolecular weight polyester resinhavinganumberaveragemolecular 
weight of 1800 to 16000 based on the dyestuff /pigment , is used, as 
a vehicle for dispersing the dyestuff /pigment. 
[0009] 

The polyester resin composition for coloring of the present Invention 
15 can be used as a master powder type or master batch type depending 
on a method of compounding. When it is used as a master powder type, 
the polyester resin composition for coloring of the present invention 
is one prepared by dispersing the dyestuff /pigment in a lowmolecular 
weight polyester resin having a number average molecular weight of 
20 1800 to 16000 in a ratio of 25 to 150% by weight based on the 
dyestuff /pigment, and optionally adding additives, 
[0010] 

On the other hand, when used as a master batch, the polyester resin 
composition for coloring of the present invention is a one prepared 

25 by diluting a master powder type coloring agent with a thermoplastic 
polyester resin composition, specifically, a one prepared by, further 
diluting a composition obtained by dispersing the dyestuff /pigment 
in a low molecular weight polyester resin having a number average 
molecular weight of 1800 to 16000 in a ratio of 25 to 150% by weight 

30 based on the dyestuff /pigment , and optionally adding additives, with 
a thermoplastic polyester resin. 
[0011] 

As dyestuff /pigment which can be used in the present invention, 
any publicly known organic pigments, inorganic pigment and 
35 bodies (extender pigments) can be used. 

Examples of the organic pigm nt include azo pigm nts such as insoluble 
azo and condensed azo, thren system such as anthraguinone , perynone, 
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perylene and thioindlgo , phthalocyanine system such as phthalocyanine 
blue and phthalocyanine green, nitroso dye such as naphthol green-B 
and naphtol green- Y. , quinacridone, dioxazine, isoindolinone, 
pyrropyrrole, aniline black, and organic fluorescent pigments. 
5 Examples of Inorganic pigment include natural pigments such as clay, 
barite, mica, etc. , chromate such as chrome yellow , zinc yellow, barium 
yellow, etc. , ferrocyanide such as Prussian blue, etc. , sulfide such 
as zinc sulfide, etc., sulfate such as barium sulfate, etc., oxide 
such as chromium oxide, zinc white, titanium white, red iron oxide, 

10 iron black , chromium oxide , etc . , hydroxide such as aluminum hydroxide , 
etc., silicate such as calcium silicate, ultramarine blue, etc., 
carbonate such as calcium carbonate, magnesium carbonate, etc. , carbon 
such as carbon black, pine soot, bone black, graphite, etc. , metallic 
powder such as aluminum powder, bronze powder, zinc powder, etc., 

15 and other burned pigments. Examples of extender include calcium 
carbonate, barium sulfate, talc, etc. These pigments are used 
individually or by mixing two or more kinds . Dyes may also be used 
to the range that would not impair resin properties. 
[0012] 

20 In the present invention, the low molecular weight thermoplastic 
polyester resin as a vehicle for dispersing a pigment means a * 
thermoplastic polyester resin having a number average molecular 
weight of 1,800 to 16,000- 

Herein, the above-described vehicle for dispersing a dyestuff /pigment 
25 means a extending medium for mixing and dispersing the dyes tuff /pigment 
as an essential step for producing the resin composition of the present 
invention. Hitherto, as this vehicle, polyolefin waxes good in 
processabillty have been usually used, but when a resin such as a 
polyolefin wax is used, there are problems such as instability in 
30 a charged amount caused to a slip phenomenon in a molding machine, 
bad adhesion of moldings, bad printability and the like, further it 
was difficult to produce a master batch of high concentration. 
Thermoplastic resins other than polyolefin resins , particularly since 
a compatibility with a polyester resin was bad, defects such as uneven 
35 coloration and the like were often raised. 

In the present invention, the compatibility with polyester resins 
is remarkably improved by using a low molecular weight thermoplastic 
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polyester resin as this vehicle , and further the processability was 
improved by using a low molecular weight thermoplastic polyester resin 
having a molecular weight as low as 1800 to 16000, as results, the 
conventional problems such as such as instability in a charged amount 
5 caused to a slip phenomenon in a molding machine, bad adhesion of 
moldings, bad printability and the like, could be suppressed. Further, 
production of a master batch of high concentration became possible. 
[0013] 

The above -described thermoplastic polyester resin is a polymer having 
10 ester bond, such as ester unit with dicarboxyllc acid component and 
glycol component condensed, or ester unit with dicarboxyllc acid 
component, glycol component, and hydroxycarboxylic acid component 
condensed, etc. Examples of the dicarboxyllc acid include aromatic 
dicarboxyllc acid such as terephthalic acid, isophthalic acid, 
15 phthallc acid, 2,6-naphthalenedicarboxylic acld r 

4,4' -diphenyldicarboxylic acid, etc . , or aliphatic dicarboxyllc acid 
such as adipic acid, sebacic acid, etc . Examples of the glycol includes 
ethylene glycol, propylene glycol, diethylene glycol, triethylene 
glycol, 1,3 -propanediol, 1. 4 -butane diol, 1,6-hexanediol, neopentyl 
20 glycol, 1,4-cyclohexene dimethanol, etc., and examples of 
hydroxycarboxylic acid include p-hydroxybenzoic acid. etc. 
Further, these may be crystalline or non- crystalline. 
[0014] 

The low molecular weight thermoplastic polyester resin used as a 
25 vehicle in the present invention is characterized by having a number 
average molecular weight of 1800 to 16000. 

The processability of the resin composition obtained and compatibility 
with polyester resins become excellent through use of the low 
molecular weight thermoplastic polyester resin having a number average 

30 molecular weight of 1800 to 16000. 

When the number average weight molecular weight is less than 1800, 
it may unfavorably become difficult to obtain the composition of the 
high concentration because the compatibility with a diluting resin 
becomes poor and the dlsperslbility is poor. On the other hand, when 

35 exceeds 16000, a wettability with a dyestuff /pigment deteriorates 
and dispersibility of the dyestuf f /plgm nt deteriorates , ther for , 
it is not preferable. 
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[0015] 

Further, th low molecular weight thermoplastic polyester resin 
preferably has a melting point within a range of 30 to 150 'C, more 
preferably 50 to 120*0. When the melting point is lower than 30 *C, 
5 operability including a handling property during processing is not 
good because it may exhibit a molten state at ordinary temperature, 
therefore it is not preferable . On the other hand, when higher than 
150*0, it is not preferable that the dispersibility becomes 
insufficient because the wettability to the dyestuff /pigment may 
10 deteriorate . 
[0016] 

In the present invention, it is characterized that the 
dyestuff /pigment is dispersed in the low molecular weight 
thermoplastic polyester resin as the vehicle of 25 to 150 * by weight 

15 based on the dyestuff /pigment (100 % by weight) . When the amount of 
the vehicle is less than 25 % by weight, a dispersibility deteriorates 
due to bad wettability. On the other hand, when more than 150 % by 
weight, a master batch of a high concentration can not be obtained 
in the production of the master batch. 

20 Column 5 , line 13 to column 10 , line 28 
10019] 

Next, when it is used as a master batch, the polyester resin 
composition for coloring of the present invention is a one obtained 
by diluting the above -described coloring agent of a master powder 

25 type with a thermoplastic polyester resin, specifically, it is obtained 
by dispersing a dyestuff /pigment in the low molecular weight 
thermoplastic polyester resin of a number average molecular weight 
of 1800 to 16000 as the vehicle for dispersing a dyes tuff /pigment 
of 25 to 150 % by weight based on the dyestuff /pigment, optionally 

30 additives thereto, and further diluting thus! obtained composition 
with the thermoplastic polyester resin. 
[0020] 

The amount of the above -described thermoplastic polyester resin is 
not particularly limited, but is preferably 9900% by weight or less 
35 to the above- described coloring resin composition of the master powder 
type, more preferably 900% by weight or less ♦ Further, it is preferably 
24750% by weight or less to the above -described dyestuff /pigment , 
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more preferably 2250% by weight or 1 ss. 
[0021] 

The above-described thermoplastic polyester resin used for dilution , 
is a polymer having ester units such as ester units with dicarboxylic 
5 acid component and glycol component condensed, or ester units with 
dicarboxylic acid component , glycol component , and hydroxycarboxylic 
acid component condensed, etc. Examples of the dicarboxylic acid 
include aromatic dicarboxylic acid such as terephthalic acid, 
isophthalic acid, phthallc acid, 2,6-naphthalenedicarboxylic acid, 

10 4,4' -diphenyldicarboxylic acid, etc . , or aliphatic dicarboxylic acid 
such as adipic acid , sebacic acid , etc . Examples of the glycol includes 
ethylene glycol, propylene glycol, diethylene glycol, triethylene 
glycol, 1,3 -propanediol, 1,4 -butane diol, 1,6-hexanediol, neopentyl 
glycol, 1,4-cyclohexene dimethanol, etc., and examples of 

15 hydroxycarboxylic acid include p-hydroxybenzoic acid, etc. 

In addition, these may be crystalline or non-crystalline. Further, 
The thermoplastic polyester resin is not particularly limited in a 
molecular weight and a softening point differing from those used for 
the vehicle. 

20 [0022] 

A method of obtaining a master batch by diluting the theimoplastic 
polyester resin, is not particularly limited, and for example, a single - 
or twin-screw extruder, kneader or Banbury mixer is listed. Among 
them, twin screw extruder is particularly preferable. 
25 [0023] 

The present invention is explanted in detail, but is not limited 
to Examples. 
[Example] 
[Example 1] 

30 47-9 Parts by weight of a low molecular weight saturated polyester 
A shown in Table 1,50 parts by weight of copper phthalocyanine blue (C.I. 
pigment blue 15:3) , 1.0 part by weight of magnesium stearate and 0.1 
part by weight of a phenol type antioxidant were charged into an 
all-purpose mixer and stirred for 30 minutes and, thereafter, were 

35 kneaded and dispersed with a three-rolls mill heated at 130*0 . Next, 
after this kneaded mixture was cooled to room temperature, it was 
pulverizedbyafeathermill(manufactvuredbyHOSOKAWATEKKOSHO, Ltd. ) , 
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lm/m screen to obtain a coloring resin composition (1) of 20 to 30 

mesh in size. 

[0024] 

The obtained coloring resin composition (1) in an amount shown in 
5 Table 2 to 100 parts by weight of polyethylene terephthalate 

resin( Easter GN071, manufactured by Eastman Chemical Company, Ltd. ) 
was compounded, formed into a sheet of 100 Mm in thickness (No. 3 
dumbbell) by a T-die sheet forming machine, and evaluated in physical 
properties of a pigment dispersiblllty, adhesion property and 
10 processability. The result was shown in Table 2. 

In addition, methods of evaluation of physical properties are as 
follows : 

( Pigment dispersiblllty) Appearance of the obtained sheet was observed 
and Judged with eyes. 
15 (Tensile strength) Tensile fracture strength was measured by an 
Autograph according to ASTM-D63B. 

(Adhesion property) Peeling property of a casting roll at film forming 
was observed. 

(Processability) A neck-in phenomena caused by uneven discharge of 
20 a T-die sheet was observed. 
[Example 2] 

60 Parts by weight of the coloring resin composition^ ) obtained 
in Example 1 and 40 parts by weight of non-crystalline polyethylene 
terephthalate (Easter Q4071, manufactured by Eastman Chemical Company, 
25 Ltd* ) were kneaded and pellet ized with a twin screw extruder to obtain 
a coloring resin composition(2) containing 30% by weight of copper 
phthalocyanlne blue. 
[0025] 

The obtained coloring resin composition(2) in an added amount shown 
30 in Table 2 to 100 parts by weight of polyethylene terephthalate ( Easter 
GN071, manufactured by Eastman Chemical Company, Ltd* ) was compounded, 

formed into a sheet of 100 ^m in thickness (No. 3 dumbbell) by a T-die 
sheet forming machine , and evaluated in the same manner as In Example 
1. The result was shown in Table 2. 
35 [Example 3] 

30.0 Parts by weight of a 1 w molecular weight polyester resin B 
shown in Tabl 1 and 70 parts by weight of titanium oxide ( C > I . pigment 
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white 6) were heated to 150, kneaded and dispersed with a kneader. 
Next , this composition kneadedand dispersed was pulverized by af eather 
mill (manufactured by HOSOKAWA TEKKOSHO, Ltd. ) , 3 m/m screen to obtain 
a coloring resin composition (3) of 10 to 20 mesh in size. 
5 [0026] 

The obtained coloring resin composition (3) in an amount shown in 
Table 2 to 100 parts by weight of polyethylene terephthalate 
resin(Easter W011, manufactured by Eastman Chemical Company, Ltd. ) 
was compounded, formed into a sheet of 100 Mm in thickness (No. 3 
10 dumbbell) by a T-die sheet forming machine, and evaluated in the same 
manner as in Example 1, The result was shown in Table 2. 
[Example 4] 

71.4 Parts by weight of the coloring resin composition^) obtained 
in Example 3 and 28 - 6 parts by weight of non-crystalline polyethylene 
15 terephthalate ( EasterGNO 7 1, manufactured by Eastman Chemical Company, 
Ltd. ) were kneaded and pelletized with a twin screw extruder to obtain 
a coloring resin composltlon(4) containing 50% by weight of titanium 
oxide . 
[0027] 

20 The obtained coloring resin composition(4) in an added amount shown 
in Table 2 to 100 parts by weight of polyethylene terephthalate (Easter 
GN071, manufactured by Eastman Chemical Company, Ltd. ) was compounded, 
formed into a sheet of 100 Mm in thickness (No. 3 dumbbell) by a T-die 
sheet forming machine, and evaluated in the same manner as in Example 

25 1. The result was shown in Table 2. 
[Comparative Example 1] 

Copper phthalocyanine blue (C* I. pigment blue 15:3) used in Example 
1 was used as it was , without dispersion processing, as Coloring agent 
for comparison (1) and compounded with 100 parts by weight of 

30 polyethylene terephthalate (Easter GN071, manufactured by Eastman 
Chemical Company, Ltd. ) in an added amount shown in Table 2, formed 
into a sheet of lOOMm in thickness (No. 3 dumbbell) by a T-die sheet 
forming machine, and evaluated in the same manner as in Example 1. 
The result was shown in Table 2. 

35 [Comparative Example 2] 

50.0 Parts by weight of a low molecular weight polyethylene wax (Sun 
Wax 165P , manufactured by Sanyo Chemical Industries , Ltd . ) , 50-0 parts 
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by weight of copper phthalocyanine blue (C.I. pigment blue 15:3) , and 
20.0 parts by weight of a modified alcohol as a wetting agent were 
charged into a butterfly type mixer and stirred for 20 minutes, 
thereafter, and kneaded and dispersed with a three -rolls mill heated 
5 at not. Next , after this kneaded mixture was cooled to room temperature, 
it was pulverized by a feather mill ( manufactured by HOSOKAWA TEKKOSHO , 
Ltd. ) , lm/m screen to obtain a coloring resin composition for comparison 
(2) of 20 to 30 mesh in size. 
[0028] 

10 The obtained coloring resin composition for comparison (2) in an 
amount shown in Table 2 was compounded with 100 parts by weight of 
polyethylene terephthalate resin(Easter GN071, manufactured by 
Eastman Chemical Company, Ltd.), formed into a sheet of 100/xm in 
thickness (No. 3 dumbbell) by a T-die sheet forming machine, and 

15 evaluated in the same manner as in Example 1. The result was shown 
in Table 2. 

[Comparative Example 3] 

60.6 Parts by weight of the coloring resin composition for 
comparison(2) obtained in Comparative Example 2 and 40.0 parts by 

20 weight of non- crystalline polyethylene terephthalate (Easter GN071, 
manufactured by Eastman Chemical Company, Ltd. ) were tried to knead 
and pelletize with a twin screw extruder, but since the compatibility 
was bat, the polyethylene was separated. As the result, a processing 
was impossible because a slipping phenomena was raised in a cylinder 

25 of the extruder. 



[0029] 





Low molecular weight saturated polyester 
copolymer 
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B 


Number average 
molecular weight 


1800 


16000 


Softening 
point (*C) 


62 


102 
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